off-target number OFF (a, b) of the sgRNA pair, where a (a = 0,1,2,3), b (b = 0,1,2,3) are the mismatch number of the off-target for each sgRNA in the pair, respectively.
(3) Activation and repression: E-score is based on GC content, poly-T sequence, and distance to TSS. S-score is evaluated based on the mismatch patterns. Eight types of off-target "patterns" were computed: 0 mismatch, 1 mismatch, 2 mismatches, 3 mismatches with PAM=NGG or PAM=NAG. The penalty score for NAG off-target is smaller than NGG off-target.
The detailed scoring matrix could be accessed at: http://crispr-era.stanford.edu/help.jsp. As CRISPR/Cas9 study is still fast evolving, we will keep on updating the scoring system once new determinants of CRISPR/Cas9 efficiency and specificity have been uncovered.
CRISPR-ERA workflow
We implement a web server (http://CRISPR-ERA.stanford.edu) to host the CRISPR-ERA application. There are three steps for the users to select or input before CRISPR-ERA runs After user input, CRISPR-ERA uses an index-searching method to find sgRNAs in the predefined database. The sgRNAs are ranked according to the total of E score and S score.
We provide the details of each sgRNA score using an interactive table. CRISPR-ERA also provides custom tracks in the UCSC genome browser to visualize the sgRNA design on the genome. Fig. S1 . The sgRNA database. To construct the genome-wide sgRNA library, we first search for all potential sgRNA sequences with default PAM (NGG) sequence and 20 bp DNA-binding length using the FASTA format genome sequence (Supplemental Table 1 ). We use Bowtie to find all possible off-target sequences (both PAM=NGG, PAM=NAG are considered). For the sgRNA pairs used in genome editing with nickase, CRISPR-ERA searches for genome-wide sgRNA pairs that have maximal 3 mismatches for each sgRNA and the offset distance within the range (-50 -100 bp). The efficacy score (E) and specificity penalty score (S) are computed.
Supplemental Figures
For the genome-wide sgRNA database, the annotation file (Table S1 ) is the input to extract the sgRNA target sequences for different types of genome manipulation. All potential sgRNA sequences are designed within these regions. UCSC genome browser Blat Bowtie (Langmead et al., 2009) 
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